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1.1Genera
1.1.1 Purpose

These Sandards describe the general requirements, procedures and technicd standards for
the preparation of construction plans and suppating documents required to gain project
approval from the Gty of Sugar Land.

TheseSandardsare intended to represent the minimum kvel of engineering pradice required
for projeds in the Aty and providea starting point for rational engineering design. TheQty
Ergineer may require spedfic design elements, in addition to those contained in these
Sandards, toaddress uniquepublicsafety or other issies at a spedfic project site.

1.1.2 Definitions

Unless spedficdly defined below, all words and terms used in this dacument cary their
commorly assaiated meanings relative to the context in which they are used. When
consisent with the context, words used in the present tense include the future, words in
the plural include the siigular, wordsin the sirgular include the pural, and terms expressing
gender include thegender not stated.

AccessEaement. An easement designated on the final plat which provides accessto platted
trads excepting single-family and Twofamily Residential. The easement shall be privately
maintained.

Cty Ergineer. The(Qity official granted this title as defined in the Development Code or their
authorized representatives.

Colector Sreets.Sreet routes that have shat travel distances and collect traffic, from inner-
city steets and funnel it into arterials or other collector streets as identified in the Master
Thaoughfare plan oran approved TIA.

Commercial Driveway Approach. The portion of a driveway within the public right-of-way
that provides access to property on which an office, retail, commercial center, or a
building faving more than three dwelling units is located or any driveway approach which
accesses property that is primarily used for a non-residential purpose.

Dead Erd Sreet. A steet, other than acul-de-sac, with orly one outlet.
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Dead-Erd Waterline. Any waterline having orly onetie-in to another waterline. Waterlinesthat
loopand tiebadk into themselves are still consicered dead end waterlines.

Design Analysis.The narratives and cdculations necessary to explain and suppat a project
design.

Design Ergineer. The Professioral Ergineer in responsiblecharge of the design of a public
infrastructure or other projed within the Gty or its ET.

Development. A planning or construction projed involving subsintial property and usieally
includingthe subdivision ofand and achange in land usecharacter.

Development Review Coadinator. The Gty staff personresponsble for accepting and tradking
plats, construction plans and other submittals related to the GtyQ approval of a proposed
project.

Drawings.Pan, profile, detail, and other graphic sheets to be used in a construction contract
which define the characer and scope of the project.

Easment. Thisterm shall mean an encumbrance on private property that entitles an entity
to spedfic uses and rights.

FinalRat. A map or dawing of aproposed subdivision pepared to meet all of therequirements
for approval by the Planning and Zoning Commission. Distances shall be acawrate to the
nearest hundredth of a foot. The final plat of any lot, tract, or parcd of land shall be
recorded in therecordsof Fort Bend County, Texas. Anamended plat is also afinal plat.

Pavement Width. The portion of a street available for vehicular traffic from bad of curb to
back of curb.

Professinal Ergineer. An engineer currently licensed and in good standing with the Texas
Board of Professioral Engineers.

Professianal Land Surveyor. A surveyor currently registered and in good standing with Sate
of Texas Board of Professioral Land Surveying.

Regulatory Ertity. Aregulatory entity isa state or local governmental entity whoseregulations
or requirements may affed a projed@ design and/or construction. These entities may
include butare notlimited to Fort Bend Gounty, water authorities, river authorities, subsiegnce
districts, kevee districts, and muncipal utility districts.
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Review Authorities. The authorized representatives of the Gty@ departments, divisions,or
sedions responsiblefor reviewing and approving calculations and drawings for public
infrastructure projects includingdesign and congruction contracts with theQty.

Spedfic Approval. A written approval from the Gty Enhgineer for a deviation from these
standards in the @sign and/or construction plans for a pojed within the Gty or its
extraterritorial jurisdction.

1.1.3 Approval Required

Gonstruction plans for projeas within the GtyQ limits orextraterritorial jurisdiction shall be
approved by the Gty Engineer.

All approvals required in these Sandards are the responsibiliy of the projed owner. Falure
to obtain appropriate approvals may be grounds for suspension of congruction until
appropriate approvals are granted.

1.1.4 Construction Plans Required

Gonstruction plans for all infrastructure projects that conned to, affed or effect the public
infrastructure shall be approved by the Gty of Sugar Land as required by Gty ordinance.

1.1.5 Compliance with City Ordinances Required

All projeds that are required to conform to these Sandards shall also be incompliance with
all applicable ordinances in theGty. Projeds should be reviewed for compliance with the
followinglist of ordinances as applicable:

A. Subdivision

B. Zoning

C. Flood Plain Management
D. TrafficSign

E. Water andSever

It isthe responsibiliy ofthe Design Engineer to review and determinethe applicability of Gty
ordinances to the projed. It isthe responsibity of the Gty Engineer to review the projed
and advise theDesign Engineer of non-compliance with applicable Gty ordinances and these
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Sandards. The Cty Engineer has the discretion to require compliance with any existing
Gty ardinance before approvingthe projed @ construction phans.

1.1.6 Compliance with Other Laws and Regulations

All construction plans and suppating documentation shall conform to the requirements of
these Sandards and the regulations ofall Federal, Sate, County, and Local entities having
jurisdiction.

1.1.7 Preliminary Meeting

The Development Review Committee and Gty staff will make themselves available for a
preliminary meeting to discuss a proposed project with the Design Engineer and owner.
This peliminary meeting may be scheduled with the Development Review Coordinator prior
to submitial of any documents for review. The purpose of this meeting is to discussthe
projed concepts and to establish the status of requirements and isswes that may be
pertinent to the projed. A geliminary meeting is notrequired.

1.1.8 Rightof-Way and Utility Service Coordination

TheDesign Engineer isresponsiblgor researching all right-of-way utility service providerswith
an interest in the projec site. The [2sign Engineer or owner is responsiblefor proper
coordination with ead utility service provider with an interest in the projed site. All rights
of way and utility service easements must be properly reflected on plats and construction
plans.Rghts of way holders and utility service providers at a projec site may include,
but not be limited to, the followingentities:

A. Cty of SQugar Land
Fort Bend County Engineer
Fort Bend County Drainage Distict
Texas Department of Transpartation
Telephone/ communication companies
Center Point Erergy (electric and gas)
. Reliant Erergy
Municipal Utility Disticts

I omnmmoOow
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I. Levee Improvement Disticts

J. Cabletelevisioncompanies
K. Railroad companies
L. PRpeline companies

1.1.9 Capacity Allocations

1.1.9.1Water and Wastewater Srvices

The owner or Design Engineer will notify the Gty of a development@ water and
wastewater cgacity requirements, expresed in equivalent single-family connedions
(ESO. If the Gty determines that a development@ capaaty requirements will have a
significant impad on the GtyQ water or wastewater system, the Aty may require the
owner to do additional analysis of thoseimpads to determine if mitigation measures
are necessry. Alternatively, the owner will reimbursethe Gty for its costsassaiated
with havingthe GtyQ consultant cdculate the impad. Mitigation will be required in order
for the Aty to maintain adequate levels of water or wastewater service, including flow
rates, pressue, and other service characteristics, or to comply with the GtyQregulations,
Gty master plans, or other governmental laws and regulations. Therequired additional
analysis may include running hydraulic models or determining the impact to the
downsteam sanitary system from increased flows, as required by the Qty.
Implementation of the mitigation measures will bethe responsibiliy of the owner.

1.1.9.2 Drainage

Prior to beginningconstruction of a projed, a current commitment of drainage capacity
for the proposed development, including thestatus of any drainage feesthat may bedue
or have been paid, will be required. The commitment shall be issied by the Fort
Bend Gounty Drainage Distict (projects within the ET&y the Gty and a copy must be
furnished to the Gty Engineer.

1.1.9.3Traffic Impact Analysis

TheGty may require trip estimates for proposed development. Thetrip estimates shall
be based on the latest version of the Institute of Transportation EngineersQdTRIP
GENERATION MANWLE. If the trip estimates exceed the threshold during peak
hours, the Gty may require a traffic impad analysis to determine necessary traffic
mitigation measures to maintain the required intersection level of service. The Gty may
also require a traffic impad analysisif the Gty Engineer determines that oneis justfied
by special conditions.{ SS G KS / AGeQa ¢NIFFAO LYLI OO !yl f§
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1.2 Desgn Review Procedures for Public Infrastructure Projeds
1.2.1. Initial Submittal / Final Submittal / Final Approval

SQubmit construction plans and suppating documentation to the Development Review
Coordinator for review. Planswill be circulated to appropriate Departments and comments

will be returned to the Design Engineeper the Development Review processtial submittal,

final submittal, and final approval will be coordinated through the Development Review
Coordinator.

1.2.2. Approval Letters

1.2.2.1 Utilities

SQubmit approval letters for all plats from all public and private utilities and other entities
affeded by theprojed. Theapproval letter shall state that service will be availableto the
projed, where appropriate, and that there is no objedion to the projed. It is the
respansibilty of the design engineer to coordinate with publicand private utilities to
addressconflicts with existing utilities.

1.2.2.2 Gowernment Agencies

Confirmation in writing of preliminary approval by the Fort Bend County Engineer, the

Fort Bend Gounty Drainage Distict Emgineer and any other affected agency shall be
provided to the Gty, when afadlityA & ¢AGKAY GKS [/ AdG&dQa 9¢WwW
/I AdéQa 9¢Wo hiKSN) 320SNYyYSyd |3SyOaSa
Administration(FAA), TxDOT Aviation, or as applicable.

1.2.2 Recording

All separate or spedal easements that may berequired for construction shall be recorded in
the Fort Bend County Official Records, subpa to the surety clause requirements of the
Gty of Sugar Land@ Development Code SubdivisionRegulations.
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1.3 Corstruction Procedure Requirements for Publicinfragructure Projedas
1.3.1 PreConstruction Meeting Required

Prior to the start of congruction, a pre-construction meeting mustbe conducted for each
projed. TheDesign Engineer mustrequest that the Gty schedule a pre-construction meeting.
The Gty will conduct the pre-construction meeting within 5 working days of the request. A
Gty representative mustattend the pre-construction meeting.

1.3.2 Start of Construction

Gonstruction shall not begin until construction plans are signed by the Gty of Sugar Land.
CGonstruction shall not begin within an existing easement or right-of-way until all permits
and/or any right-of-way useagreements are negotiated between the parties.

TheDesign Engineer or contractor shall notify the Gty at least forty-eight (48) hours prior to
beginning construction. TheCty will make periodicinspedions ofthe construction.

1.3.3 Construction Representation Required

Full time construction representation by the Design Engineering firm or its projed team shall
be provided during construction of public utilitiesin acordance with the requirements of
the creaion ordinance for any utility district.

1.3.4 Progres$Notifications

TheQty sall be notified at least one Gty warking day or twenty-four (24) hours, whichever
is eatlier, prior to each time concrete is placed on the projed, all pipe/manhole insgdion
tests, laderiologicd tests and other tests ircluding sub-grade and concrete, that may be
required.

TheGty shall be notified at least forty-eight (48) hours or two city working days, whichever is
eallier, prior to initial and final inspection of the project. TheQty staff will be present during
all initial and final inspedions.

1.3.5 Plan Revision Request

Design changes from approved construction plans shall be approved by the Gty Ehgineer (or
designee) The I[@sign Engineer will submit plan revision requests in writing to the
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Development Review Coordinator. In lieu of this process,the Gty Engineer may, at discretion,
allow plan revisonsto be reflected onrecord drawings

1.3.6 Record Drawirgy

Coordinate submittal of record drawings and acceptance of public infrastructure through the
Engineering Departmenb ensure the information in the Acceptance Package check list is
provided.

1.3.7 Other Recorsl

For all projects, all delivery tickets for all materials (e.g., concrete, cement stabilized sand) shall
be maintained by the contracor and shall be made available for review by the Gty. These
delivery tickets shall be maintained for a minimum of one year from initial acceptance of
the projed.

1.4 Approval and Acceptance of Public Infragructure Projeds
1.4.1 Approval Required before placement in Servic

Public Infrastructure projeds shall have received final approval of the Gty prior to pladng any
projed facilities in ®rvice for useby public.

1.4.2 Initial Acceptance

Initial acceptance by the Gty shall begranted inwriting when thefollowingitemsare complete:

A. QGonstruction iscompleted in acordance with theapproved construction pansand the
outstandingpunch list iems have been completed;

B. Follow~up inspections ofall publicinfrastructures sall be scheduled within 60 cys of
the initial inspaection. Acomplete re-inspection and a new punch list may berequired
after the sixty (60) day period.

C. Allrecord drawings in the specified GIS PDFand DWG (AutoCAD) Exchange) format as
spedfied in Seaion 2.4.2 has beensubmitted to the Gty and the Design Engineer has
certified the record drawings are complete and correct;

D. All bond requirements, as detailed in 1.4.3 for the projed have been met and copies
of thebonds lave been provided to theGty;

E. Allother publicentities havingjurisdiction over the projed have given their approval of

the projed with copies ofthe approvals povided to the Gty, and
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F. TheGty hasreceived a cettification from the Design Engineer that all materials installed
in theprojec are completein place in accordance with approved plansand spedfications.

G. TheGty hasreceived thefinal costdocumentation includingall bid comporent and field
changes.

1.4.3 Final Acceptarec

Publicinfrastructureprojeds within the Gty of Sugar Land and extraterritorial jurisdiction will
be subgd to a minimum one (1) year maintenance period. Aninspedion prior to the end
of this maintenance period will be scheduled and conducted by the Gty and all other
entities having juisdiction. Thedeveloper must furnisha street light layout to the Gty as a
condition for final acceptance. All facilities, including steet lighting, shall be operational and
in good condition at the time of this insgdion.

The Gty will grant final acceptance to a projed in writing after this inspedion and all punch
list items icentified in theinspedion are completed.

1.5 Righ-of-Way Use Pamits
1.5.1 Rightof-Way Use Permit Requirements

Therequirements for Rght-of-Way use permits are outlined in the Gty of Sugar Land@ Code
of Ordinances.

1.5.2 Project Plans Requite

Theowner or authorized agent shall submitproject plansand suppating documentsin order
to recave a Rght-of-Way use permit. Theowner of a projed shall beresponsibldor location

of all facilities in the area of condruction. The Righbf-Way use permit will specify the
requirements during andfter construction.

1.5.3 Private Facilities

Private facilities permitted within a publicRght-of-Way shall be the maintenance responsibily
of the private entity. If private fadlities are not maintained in good order, the permit shall
be voidand the fadlities shall be remowed at the expense ofthe private entity. Uponrequest
of the Aty of Sugar Land, or entity having juisdition, fadlities shall be remowed,
relocated or replaced at no cost to theQty of Sugar Land.
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1.6 Eagments

Minimum easement requirements are set for in the Sugar Land Development Code
SubdivisionRegulations.

1.7 Abandonnment of Fadlities

If a new projed will abandon existing fadlities, the plans shall provide for the appropriate
abandonment of these facilities.

1.7.1 Mains

Abandonment of utility mainsin private easements shall consistof filling the main with grout
or slury. Thegrout or slury mustbe capable of being pumped into place Theconstruction
plans shall include details ofthe method proposed for abandoningall other mains.

1.7.2 Manholes

All abandoned manholes shall be remowved to a level not lessthan four feet below grade.
All inkts and outlets shall be securely plugged and thestructure filled with sibilized sand.

1.7.3 Lift Stations

Lift stations shall be abandoned by removal of all pumps, motors, couplings, valves, and
controlsfrom the dry well and all appurtenances above finished grade. Both the wet well
and dry well shall be cut down five feet below grade, filled with cement stabilized sand, and
covered with top soilto grade. The associated force main shall be properly abandonred,
including cutting and plugging both endsand groutingthe main. The lift station siteshall be
re-vegetated.

1.74 Other Utility Facilities

All other utility fadlities to be abandoned shall be noted on the construction plans and the
procedures for abandomment included in theConstruction notes.
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1.8 Vaiances, Secific Approvals, and Approved Products List
1.81 Maintenance & Amendments

These Design Sandards shall be maintained, amended, and kept current by the Qty Engineer
inacordance with the requirements of the Sugar Land Development Code Subdivision
Regulations.

1.8.2 Specific Approval

Pans that do not conform to the requirements of these Sandards shall not be approved
without first obtaining a edfic Approval for each deviation. Spedfic Agrovals must be
approved by both theGty Engineer and the Gty Manager.

Requests for Spedfic Approvals shall be submitted to the Aty Engineer in a detailed written
request and shall only be authorized in writing. A request for Spedafic Approval shell be
submitted with the projed plans and must include suficient suppating documentation to
allow the Gty Engineer to make a well-informed dedsion. If additional information is
needed, the Gty Ehgineer will inform the Applicant or Design Engineer of the additional
information required, and may require such additional information or data to be signed and
seded by aRegistered Professioral Ergineer to support the request, if necessary. The Gty
Engineer will havefifteen (15) busiressdaysto respondto the applicant@request, either with
a dedsionon the merits of the request, a request for more information, or a notice detailing
when action will be taken on theapplicant@request.

TheGty Engineer shall evaluate each request inacoordance to the followingcriteria:

A. Theperformance of the proposed design is equal to or better than the design required
by the Design Sandards.

B. The performance of the proposed design requested for Spedfic Approval accompliskes
the intent of the Design Sandards.

C. TheSpedfic Approval must beconsisent with current engineering best practices; and
D. TheSpedfic Approval will notbe detrimental to the publicsafety.

After review, the Gty Engineer will issuea Letter of Spedfic Approval or aletter of denial for
ead Joecific Approval request.

An applicant may appeal the determination of the Gty Engineer to the Executive Director
of Communty Development. All appeads must be prepared and seded by a Professioral
Ergineer Registered with the Texas Board of Professioral Ergineers. The Kecautive Drector
can either upholdthe determination of the Gty Engineer or may require the Gty Engineer to
reconsder the determination in light of spedfic points raised by the Executive Director.
Dedsionsof the Executive Director can be appeded to the Aty Manager in the same manner
as appeds from the Gty Enhgineer. The Cty Manager's determination is final. When
considering an apped, the Executive Director or Gty Manager will each have fifteen (15)
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busiressdaysto respondto the applicant@request, either with a dedsiononthe merits of the
request, arequestfor mare information, or a notice detailingwhen adion will betaken on the
applicant@request.

Construction work related to any Seafic Approval item shall not begin until the Gty has
granted approval in writing. Any work that proceeds without a written Seadfic Approval will
be subgd to removal and replacement in accordance with these Sandards.

1.83 Approved Products Lis

The Gty Engineering Department will maintain an Approved Products List. The Approved
Products List will contain materials and manufactured itemsthat have received prior Specific
Approval for use in construction of a projed. Items not appealing on the Appoved
Products List shall not beused for construction of projeds within the Gty or its extraterritorial
jurisdiction without aSpedfic Approval uniqueto that projec.

TheApproved Products List may beexpanded to include additional itemsat the discretion of
the Gty Engineer.

New products proposed for approval shall be locdly available from a reputable suppler. A
complete submittal of information regarding the proposed approved product and samples of
the product shall be submitted to the Gty Engineer for review. The Gty Engineer and Public
Works Bepartment will review the product information and make adetermination oninclusion
of the proposed product. If recommended for inclusion,the final approval of the product for
inclusion onthe Approved Products List will be granted by the Gty Engineer.
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2.1 Construction Plan e
2.1.1 Required Sheets

Cower sheet: A copy of the 6Seed Cover Sheet Fle¢ can be obtained from the Gty EngineeNsQ
office. The cover sheet shall include a vicinity map; the projec name; the consulting
engineeNsLarchitect@ name, addressand phone number; the engineS Bl&Xarchitect @ signed
sed; the AtyQ stindard dgnature block and an index to all plan sreet numbers.

Vicinity Map: Eadch set of plans shall include a map showing thdocaion of the project within
the Gty or its ETL Themap shall show an area sufficient to locate the projed relative to
the closest intersection of two major collectors or arterials. If appropriate, the map should
also show earby features of interest or a sensitivenature. Theseitemsmay include but are
not limited to schools,churches, parks, playgrounds, etc.

Finalplat: for Record Drawings, therecorded plat shall beincluded here.

2.1.2 Sheets to be included as Applicable

Rat

Drainage Aea Map

Drainage Catulations

Detention Pond Han

DrainageDetails

Traffic Cantrol and Pavement Marking Layaut
Lot Grading Flan

Paving and Sdewalk Layaut Fan

Utility Layaut Flan

Utility Hanand Profiles

BEosionCatrol Han
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Spedfic Canstruction Details

Key Drawings: In additionto plan and profile dheets, each set of construction drawings shoud
include paving and utility key drawings indexing spedfic plan and profile sheets if the projec
is ofsufficient size.

2.2 Drawing Requirements

2.2.1 Drawing Size

Drawing sizes shall conform to the requirements outlingédarDevelopment Review process.
Coordinate with Engineering Department prior to submitting plans.

2.2.2 Engineering Certification

The ®al, date, and original signature of the Design Engineer responsibleor preparation of the
plansisrequired on each sheet in accordance with the rules and regulationsof the Texas Sate
Board of Professioral Engineers. Theengineer@ cettification must be in acordance with
the rulesand in aformat that will reproduce on prints.

2.23 Standard Scales

Thestandard scdes permitted for plans and profiles arefaiows: A. Arterials orCollectors
or special intersections/tsiations:

A. Arterials:
1"=4"' Vertical; 1"=40" Harizontal

B. Gollectors:

(am &€2Qferticd T =HwEizontal scde may berequired by the Gtyto show sificient
detail).

C. Minor streets and utility projeds:
1" =5"Vertical; 1"=50" Harizontal or
1" =4" Vertical; 1"=40" Harizontal

D. KeyDrawings (Index Layouts):
1"=100"or 1" =200" (Horizontal)

The scdes described above are the minimum allowable. Larger scdes may be used to
show cktails of construction asrequired or approved. Deviationsto these scales mustreceive
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Soecific Appoval of the Gty Engineer.

2.24 Suvey ntrol

Ataminimum, abench mark elevation and description is required on ead plan and/or profile
sheet to indicae the ability to maintain appropriate spatial control of the work.
Owrers/Design Egineers shall utilizez GPS Technology (suvey grade GPJ to aajuire
permanent benchmarks for all development. See Gty of Qugar Land website for Geodetic
Network Information.

2.2.5 Sationing

Sationing mustrun from left to right except for shatt streets or lines originating from a major
intersection where the full length can be shownon one dieet. Do not place match lines in
intersedions.

2.2.6 North Arrow

A nath arrow isrequired on all plan steets and shall beoriented either upward orto theright.

2.27 LegendRequred

All pns shall include alegend describingstandard symbols.

2.28 Propety BaundariesRequied

All property ownership and easement information must be shown on the construction
plans. When ownership, easement, and right-of-way recording information is not shownon
the plat included in the plans, this information will be shown on the construction plan sheets.
Show all lot lines, property lines, right-of-way lines, and easement lines for all easements,
existing and proposed.

2.2.9 CitySandard Details

Sandard Gty details shall be used for all applicable situations unless a $edfic Approval
or Variance is approved by the Gty Engineer.
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Aty of Sugr Land Design Sandards
2.3 Feaures

2.3.1 Roadways

If aroadway existswhere plans are being prepared to improveor construct new pavement or
to construct a utility, this roadway shall be labeled as to its existingwidth, type of sufacing,
and basethickness, ifavailable.

Roadway plans shall be drawn to accurate scde and showproposed pavement typica cross
sedions and details, lines and grades, and all existingtopography within the street right-of-
way. At intersedions, the cross street shall be shownfor a suficient distance in ead direction
along thecross steet to depict the design of adequate street crossngs.

Grades sall belabeled for the top of curb except at railroad crossirgs. Qurb return elevations
and gradesfor turnouts sfall show in theprofile.

Gutter elevationsare required for verticd curves where arailroad track is leing crossed.

Thesuface elevation at the property line of all existingdriveways shall beshown in theprofile.
Sation all esplnade noses affeced by proposed construction, both existing and proposed.
Sationing shall be provided for all points of curvature, points of tangency, radius returns
and grade change points of intersedion in the plan view. Additiorally, stationing shall be
provided for all radius returns and grade change points of intersedion in the profile view.
The elevations ofall stationed points mustlso beprovided in theprofile view.

2.3.2 Utility Lines

All utility lines four inches (4") in diameter or larger within the right-of-way or construction
easement shall be shownin the profile view. Al utility lines, regardlessof size, shall be shown
in theplan view. Resolveall knownconflicts of proposed utilities withexistingutilities.

2.3.3 Ditches &Qulverts

Show flow line elevations and direction of flow of all existing dithes and related driveway
culverts.

2.3.4 Natural Gound & Profiles

Show natural ground profiles along the centerline of each right-of-way or easement line
except as required below. When there is a difference of 0.50feet or more from one right-
of-way or easement lineto the other, show dal right-of-way profiles.
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2.35 Speciabtructues

Details of spedal structures not covered by approved Sandard Details, such as stream and
gully crossirgs, shell be suomitted in advance to the Ergineering Department for approval.
Once approved, special structures stall bedetailed and noted on theplans.

2.4 GraphicSandards
The graphic standards for the Gty of Sugar Land are described in this section. Additioral
more detailed information related to thegraphicstandardscan befound in ApendixA.

2.4 .1 Hectronic Submittals

TheQty requires eledronic submitials of all projed plansand plats. All eledronic submitials
are to beprovided electronicallyand comply with the following:
A. GISFORMAT:

GISsubmittal shell be in the format being tsed by the GtyQ& LY F2NX I GA2YyY ¢ SOK)
Departmentat the time of submission, icludingall attribute fields. Contad the Gty of
Sugar Land Engineering Departmerfibr current GISformat requirements

B. PDHORMAT:

PDHmage submittal shall be in full size, 300 dpi image. Contad the Gty of Sugar Land
Engineering Departmeifior current PDFormat requirements.

C. AUT@ADFORVIAT.
1. Drawings are to be provided in AutoCAD drawing (.dwg)

2. Data layers shall be structured as outlined in the Gty@ Drawing Layer
Descriptions (Sedion 2.4.2. Eacd layer shall only include line work and text
pertainingto that layer. Fles notstructured as requested will not beaccepted.

3. All cata shall beprovided in true scae (1:1ratio)

4. All cata shall be geo-referenced usng either benchmarks orGPS points within the
data.

5. All coordinate data shall be in Texas South Gentral Zone (4204), Sate Pane,
North American Datum 1983, suvey feet.

6. Reference Section 3.7for verticd datum requirements.

2.4.2 Cityof Sugar Land AUTO@D Dawing Layer Desaiptions
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# Layer Name Description
1 CL Centerlines ofRbads/3reets
2
3
4 BOWNDARY Exterior Plat Boundaries; SubdivisionBoundaries
5 BUILDINGHP BuildingFootprints
6 BUILDNGLN BuildingLines
7
8
9
10
11 DRAINAGE Detention /Retention Ponds/Dithes
12 EAEMENT Easements ¢ Utility / Landscaping/ Drainage
13 ETJ Extra Territorial Jurisdrction Lines
14 GAS Natural Gas Meters/ Gas Lines
15 HYDRO Qreeks /Bayous /Rvers / Lakes / Ponds /Canals
16 LOTUNE_KI Existing Lot Lines / Reserves
17 LOTLUINE PRO Proposed Lot Lines / Reserves
18 LOTNOS Lot Numlers /Block Numbers
19 MATCHLN Match Lines
20 PYMNT_KI Existing Pavement
21 PYMNT PROP Proposed Pavement
22 ROW Right of Way Lines
23
24 SANFEWER EX Existing Sanitary Sewver Lines/ Lft Sations
Sadks/Manholes/etc
25 SANFEWER PRO Proposed Sanitary Sever Lines/ Lft Sations
Sadks/Manholes/etc
26
27 STCRV_EX Existing Sorm Lines / Inlets / Manholes/etc
28 STCRV_PRO Proposed Sorm Lines / Inlets / Manholes/etc
29 STREET_NM Sreet Names
30 SUBDIVNM Qbdivision lmes / Sedion Numkers
31 JRVEYDT Qrvey Data
32
33 TGPO Toparaphiclines
34 UTIL EX Existing Utilities
35 UTIL PROP Proposed Utilities
36 WATHR EX Existing Water Lines /Hydrants / Valves /TQ/etc
37 WATIR PFRO Proposed Water Lines /Hydrants / \alves /TQ/etc
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3.0 D9bOw ! §9 Db wov | BavBb ¢{

3.1 Utility Locations

All utilities shall be underground with the exception of eledric primary lines. The elecric
primary lines (defined as feeders or three phase lines) shall be located around the
subdivision primeter whenever possibé. See Chapters 4, 5, and 6 for detailed design
standards related to Water, Sanitary Sewer, and Drainage utilities.

3.2 Gement Sabilized Sand for Beddingand BacKill

Cement Sabilized Sand that complies with the followingisto be used for beddingand bad«fill
of utility lines within theGty. The Sand must:

A. Be Portland Cement, Type I, ASTM C150.

B. Be clean, durable sand, with lessthan 0.5 percent clay lumps, ASTM C142; with less
than 0.5 percent lightweight pieces, ASTM C123; with aganicimpurities, ASTM C40,and
a plasticity index of lessthan six (6) when tested in acocordance with ASTM D423and
ASTM D424.

C. Compad to ninety-five percent (95%) Sandard Proctor Densty (ASTM D292278 and
ASTM D3017%78) in lifts of eight inches (8") thick. Actual testing may be required by
the Gty Engineer.

D. Consistof at least one and one-half (1-1/2) sacks of cement per cubicyard of sand. The
cement-sand mixture shall have a minimumunconfined compressive trength of one
hundred poundsper square inch (100 psi) inforty-eight (48) hous, when compaded to
ninety-five percent (95% of Sandard Proctor Densty (ASTM D2922-78 and ASTM
D301778), without additional moisture control, cured and tested in accordance with
ASTM C31.

3.3 Private Fadlity Locaions

Private fadlities shall not conflict with other fadlitiesin the right-of-way and mustbe permitted
in acordance with 1.5.1

All private fadlities in the right-of-way shall be locaed at least two feet (2) behind the curb
and all undergroundfacilitiesin the right-of-way stall be located at least two and one-half feet
(2.5") below the top of curb on a publicstreet. Landscgpe irrigation fadlities may belocated
a minimum otwelveinches (12€) below thetop of curb.
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Landscaping within the public right-of-way or adjoining easements shall not affed public
utilities ortraffic visibilty.

3.4 Crossngs

3.4.1 Highway Gossigs- All Sate and Gounty Roads

Sate Highway crossngs shall be constructed in conformance with the requirements of the
Texas Department of Transpatation.

All utilities, except storm sewers, shall be encased in a steel pipe casingextendingat least five
feet (5') from the outsideedge ofeadc service road or outsideedge of pavement, acrossthe
right- of-way to a similar locaion on the other side of the highway. For highway or roadway
crossngs with open ditches, thecasings shall extend from right-of-way to right-of-way.

Where additional right-of-way has been acquired or will be required for future widening, the
casing, where required, shall becarried to within €n feet (10') of ead future right-of-way line.

3.4.2 Qossngsof CitySreets

All pressurized utility crossirgs must beencased under the following conditions:

A Bored urder existing roadwaysrterial or greater.
A Qossingunder anew street classfied as an arterial or greater.

Theencasement shall be a minimumof PVCpipe, 9R26, as shownon the Gty of Sugar Land
Sandard Details. Welded sted pipemay be subgituted by Soedfic Approval.

Qrossimgs under existingconcrete streets, other than arterials or larger, shall be constructed
by baingand jaking. PVCpipe stall be jacked into place usingequipment designed for that
purpose. Water may be used to fadlitate the boring and jacking operations. Jetting the
pipe nain into place will not be permitted. Howable fill shouldbe utilized to fill any annular
space between the casing and the native material.

When conditionswarrant an open cut actossan existing sreet, a Spedfic Approval for the
open cut is required. All open cut installations under existing or proposed streets shall be
bad«filled in acmrdance with the CiyQ Sandard Details. Thecement stabilized sand badkfill
shall meet the requirements ofSection 3.2

Bore, Jack, and Tumel procedures and operations slall be in acordance with the Texas
Department of Transpatation@ current Sandard Soedfication.
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3.43 Raitoadand RpelineCiossing

All utility railroad and pipeline crossings shall have the approval of the easement holder and
the pipeline or railroad owner if not the same. All crossirgs shall be designed in accordance
with any design conditions contained in the applicable approvals. All utilities, except storm
sewers, shall be encased in asted pipe casingextendingat least fivefeet (5') from the outside
edge of the railroad or pipeline easemer@opies of the approvals are to be submited with
the construction plans inacordance with Sediion 1.2.2.1

3.4.4 Hevated Sream and DitchCiossngs

All elevated utility stream and ditch crossings shall be steel pipe and extend a minimum
of fifteen feet (15") beyond the last bend or to the right-of-way line, whichever is greaer.
The [2sign Engineer must perform hydraulic calculationsto provethat the crossng daes not
increase thewater suface elevation ofthe stream orditch.

Ekvated suppat structures must be located a minimum of ten feet (10") from any existing
or proposed structure. Supporting lines onexisting or proposed bridgesis acceptable if it
is demonstrated that adequate structural capadty and sufficient clearance exists for
installation under the bridge.

Design elevated crosshgswith the elevation of the bottomof the ine above the lowchord of
the nearest adjacent bridge or a minimumone and one-half feet (1-1/2") above the 100Year
Hood Plain elevation, whichever isgreaer. When crossinga ditch, approval letters from the
controllingauthority must be obtained and submited inac@rdance with Section 1.2.2.1

All elevated crossirgs shall include air release valves, at the highest point of the lire, and
pedestrian pipe guards. TheDesign Engineer shell provide suficient span length to
acommodkte the crosssedion of future widening ofthe stream or ditch, if information on
ultimate design is available. For separae line suppat structures, suppat the line on
columns spcel to acoommodhte the structural cgpaaty ofthe pipeline consicering deflection
and leading. The column suppat design must consicer at least the following factors soil
beaiing cgpacity, column spacing, and dead and live badings. The Design Engineer must
submitthe design calculationsfor support columnsand their spadng.

3.4.5 Undeground Sream and DitchGrossings

All underground stream and ditch crossirgs require a Sedfic Appoval. At underground
crossirgs, provide a minimunfive (5') feet of clearance above the topof the pipe tothe
ultimate flow line of the ditch. The crosshg shall have a suficient cased length to
acommockte the ultimate future development of the stream or ditch. All lines stall be
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approved material with all jointsmechanicdly restrained and shall extend a minimum of fifteen
feet (15) beyondthe last bend orto the right-of-way line, whichever is greater.

3.5 Corstruction Sdety

All construction within the Gty and its extraterritorial jurisdiction shall conform to the
latest revision ofall applicable OFHAregulations.

3.6 Sreet Lighting

A. Theinstallation of street lighting is required by the Qugar Land Development Code, Sec.

5-35(b)(4)

B. Thelocation of street lightswill be designed by Center Point Erergy and reviewed and
approved by the Gty of Sugar Land.

C. Private lighting systems are not permitted within the Gty of Sugar Land and its
extraterritorial jurisdiction

D. Sreet lights shall be designed in acardance with the requirements st out in Apgendix
E.

3.7 Benchmarks

Aniron rod benchmark shall be placed within every subdivisiorihat is lessthan five (5) acres
in ske with X and Y coordinates (3rd order or better). An existing National Geodetic
monurment shall be identified as a reference point. If there isan existingrod which meets
theserequirements, that rod may be used to satisfy this design requirement.

A permanent benchmark shall be set in every suldivisionfive (5) acres in size or greater with
X, Yand Z coordinates. E\ery effort shall be made to creae the monument such that it can
be GPS obsrvable (no trees or overhead obstructions). An existing National Geodetic
monument shall be identified as a reference point and indicated uponthe Gty of Sugar Land
Qrvey Sheet. The bench mark shall have an elevation based on the National Geodetic
VerticalDatum of 1929, 1973and adjusted to themostcurrent datum.

A permanent bench mark shall be required near the entrance of the subdivision. The
concrete footing for the bench mark shall be eight inches (8") in diameter and three
feet (3') deep. Concrete shall be reinforced with two number four (2 - #4) steel rebar.
Alternately the discmay be €t in a spillvay, headwall, or lift station. All permanent bench
mark locationsshall be provided with tiesto existingmonunentsincluding X, Y, Zcoordinates
usingthe Texas Sate Plane Coordinate System, South Central Zone, Datum NAD 83and NAVD
88. Thebenchmark stell be locaed in an area that allows public access,is out of the path
of traffic, and is near an areathat a surveyor/engineer can safely park avehicle. Allpermanent
bench mark elevation and haizontal locaion data shall be certified by a registered
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professioral land surveyor, and meet the Texas Society of Professional Surveyor Assaiation
standardsfor a Category 8 TSA Third Order Verticd Control Survey. Thebenchmark insgllation
requires aSpedfic Approval.

Gonstruction plans, record drawings, and digital CAD data must cleaily identify locaions of
existing permanent benchmarks and iron rod benchmarks. Construction plans, record
drawings, and digital CAD dhita must also contain a complete description, with coordinates,
elevations, catum, and adjustment dates ofeach permanent and ron rod benchmark.

3.8 FloodFain

All construction projeds shall comply with the requirements of the National Hood Insurance
Program and the GtyQ Hood Damage Prevention Regulations contained in Section 8 of the
Development Codeaswell as theregulations ofall other Regulatory Entities having juisdiction.

All construction within the regulatory floodplkin mustapply for a floodpkin development

permit. Construction within the floodplain is prohibited until this permit is approved by

the Gty's Hoodpkin Administator. | y& g2 NJ] O2YLX SGSR Ay (GKS [/ AdGe
by the Fort Bend County Floodplain Administrator.

Questionsrelated to flood maps, map revisions,etc. are to be addressed to the GtyQ Hood
Plain Administator.

3.9 Geotechnical Requirements

This edion describes the minimum geotechnicd investigation requirements for design of
utilities and streets within the Gty and its ET). Data from earlier projed design activities can
be usd if the data issuficient and of areliable nature. Geotechnical firms shouldbe A3A
acaedited.

A geotechnical investigation by borings isrequired for design of:

A Underground utilities usingopen cut methods.

A Underground utilities to be bored beneath existing streets, pipelines or other
obstructions orstructures.
A Sreet paving.

Gonstruction which could affed the integrity of adjacent structures, with the exception
of utilities at a depth lessthan 5 feet, interconnedions such as service connedions,
and meter vault instllations.

>\

A Detention ponds,dkes and/or dual amenity facilities.
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When necessary based on project type and requirements, investigations shall include the
installation of piezometers when boring logs indicate water-bearing layers. When
piezometers are installed the Design Ergineer mustensue:

A At a minimum, that water levels are measured 24-hours after initial installation and

just prior to removal and grouting,

A That piezometers are spaced nogreater than 2500feet apart, and

A That piezometers are abandoned in acardance with all applicable regulations.

3.91 Investgation Reconmendations

Thefindings and recommendations that are to result from a geotechnicd investigation are
dependent upon theproject type and shall consist ofat least thefollowing:

A.

®

Open-cut Trenches: Bedding, backfill, excavation wall and bottom stability, thrust
restraint, ground water control requirements at boring lacations, dewatering nethod,
and flexible pipe design parameters.

Auger Installation: Soil design parameters, groundstability, auger pit excavation stability,
and dewatering recommendation.

Apputenance: Bearing cgpadty, latera earth pressues, excavation stability, and
dewatering.

Open Channel: Sope angle or slope ratio, stbadk distnce, and erosion
protedion.

Rgid paving: pavement thickness,minimumstee reinforcing, and Lime Series testswith
recommended subgrade treatment.

Hexible paving: design Sructural Number (SN), pavement sedion thickness,and Lime
series tests withrecommended subgrade treatment.

Pavement Owerlay: recommendationsfor rehabilitation.

Detention Ponds:Sope stability analysis, gepage/permeability analysis.

3.9.2 Other Requirements

All projeds requiring a geotechnical investigation shall include a reconnaissance fault study to
evaluate the potential 